In a patient with endocarditis and significant aortic insufficiency, two-dimensional echocardiography revealed an abnormal mitral valve configuration with division of the valve into two separate orifices. At autopsy, a double orifice mitral valve with two sets of valve leaflets was Double orifice mitral valve is a relatively rare congenital abnormality, usually discovered as an incidental finding at autopsy or during surgical correction of an associated cardiovascular abnormality (1-4). We present the case of a patient in whom echocardiographic evidence of a double orifice mitral valve was obtained before direct visualization of the valve at autopsy.
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Case Report
A :\0 year old man presented with a 4 week history of ankle edema and shortness of breath, Four to 5 days before admission, he noted fever and symptoms of an upper respiratory infection. He had a history of a cardiac murmur in childhood, though its origin was unknown.
Physical examination revealed a well developed man in no distress. Blood pressure was 134/44 mm Hg. Pulse was 120 beats/min and respirations 22/min. There was mild neck vein distension with hepatojugular reflex, There were dry rales in both lung bases. The first heart sound was loud, as was the pulmonary component of the second heart sound. A third heart sound was audible at the apex. A grade 2/6 systolic ejection murmur heard over the entire precordium was best heard along the left lower sternal border. There was a grade 3/6 long diastolic decrescendo murmur over the len lower sternal border. There was no Austin Flint murmur.
The electrocardiogram showed normal sinus rhythm, left observed. Appreciation of this echocardiographic abnormality is important because double orifice mitral valve is associated with other congenital anomalies and this echocardiographic configuration may be confused with other cardiac abnormalities.
atrial enlargement and nonspecific ST-T wave changes. The chest X-ray film showed cardiomegaly with mild pulmonary vascular congestion. Six blood cultures grew no organisms. Two-dimensional echocardiography performed on admission showed a large vegetation on the aortic valve. The mitral valve had an abnormal configuration ( Fig. 1 and 2 ). The left ventricle was moderately dilated with good contractility. The left atrium was at the upper limits of normal in size. Permanent records of the M-mode echocardiogram could not be obtained because of equipment malfunction.
Cardiac catheterization revealed a right atrial pressure of 14 mm Hg, mean pulmonary artery wedge pressure of 22 mm Hg and aortic root pressure of 100/50 mm Hg. No attempt was made to cross the aortic valve because of the vegetation. Oxygen saturation determinations showed no evidence of left to right shunt. An aortic root injection showed 4 + aortic insufficiency with good visualization of the left ventricle. The left ventricle was mildly dilated with a mild decrease in contractility. There was no evidence of mitral regurgitation.
Aortic valve replacement was planned for after 4 weeks of intravenous antibiotic therapy. The patient was doing well, having been given diuretic drugs and started on digoxin therapy. Three days before his scheduled operation, the patient developed a sudden episode of tachypnea, the cause of which was uncertain. Chest X-ray examination revealed a right upper lung field infiltration. Blood and sputum cultures failed to yield a causative organism. A Swan-Ganz pulmonary artery catheter showed normal pulmonary artery wedge pressures. The cardiac output was elevated. The patient developed a metabolic acidosis and died within 24 hours.
At autopsy the heart weighed 600 g. The right-sided heart structures were normal. The interventricular and interatrial septa were intact. The mitral valve was composed of two separate valve orifices with separate leaflet structures. The longest diameter of the lumen of the anterolateral valve was 1.7 em and that of the posteromedial valve was 1.5 em (Fig.  3) . The mitral valve leaflets were smooth without vegetations. The anterior leaflet of the anterolateral valve was connected by chordae tendineae to multiple small papillary muscles that were fused at their tip into a broad band. The remaining leaflets of both valves were connected by chordae tendineae to multiple independent papillary muscles. There was an increase in trabeculation of the left ventricle, with a few delicate bands bridging the ventricle. Extensive destruction of the aortic valve by endocarditis precluded evaluation of its architecture (Fig. 4) . There was no evidence of coarctation of the aorta. A focal interstitial pneumonitis with acute bronchopneussonia was also noted.
Discussion
Association of anosnaly with other cardiac abnormalities. Double orifice mitral valve may occur as an isolated anomaly. More frequently, it is associated with other cardiac abnormalities, In descending order of frequency, endocardial cushion defect, bicuspid aortic valve and coarctation of the aorta are the most commonly associated anomalies (5). Patent ductus arteriosus, right-sided aortic arch, subaortic stenosis, bicuspid pulmonary valve, Ebstein's anomaly and secundum atrial septal defect have also been reported (6). In our case, no associated lesions were found, though congenital bicuspid aortic valve could not be excluded because of destruction of the native valve by endocarditis. The absence of associated cardiac abnormalities appears to be more frequent in patients such as ours with relatively equal mitral valve orifices. In their review, Rosenberg and Roberts (5) found that 19 of 30 patients with unequal orifices had associated malformations compared with only 2 of 9 patients with equal or nearly equal orifices.
Double orifice mitral valve is usually associated with normal mitral valve function; however, mild to severe mitral regurgitation or significant mitral stenosis, or both, has been reported in some cases (2, (6) (7) (8) . In our case, angiography revealed no evidence of mitral insufficiency. A mitral valve gradient was not measured, but inspection of the valve at autopsy suggested adequate orifice size and mobile leaflets, making significant mitral stenosis unlikely.
Echocardiographic findings. The parasternal short-axis view in our patient demonstrated the most obvious echocardiographic findings in double orifice mitral valve (Fig.  1) . The two separate valve orifices are clearly demonstrated in this cross-sectional view. The parasternal long-axis view likewise demonstrates separate anterior and posterior valve orifices . In the diastolic frame (Fig. 2) , at least three separate leaflets perpendicular to the ultrasonic beam can be seen. Apical views were also obtained in this patient and although no single frame showed convincing evidence of the double orifice, real time viewing of the apical four chamber view suggested the presence of the multiple papillary muscles (gross specimen in Fig. 4) . Because of an equipment failure , M-mode tracings could not be obtained in our patient. However, others (8) have described some thickening of the mitral valve leaflets on the M-mode echocardiogram and identified two separate mitral valve apparatuses in slightly different echocardiographic planes.
Differential diagnosis. Other echocardiographic abnormalities with which double orifice mitral valve might be confused include cleft mitral valve and abnormalities of the anterior leaflet of the mitral valve in aortic insufficiency ( Fig. 5 and 6 ). Because double orifice mitral valve is frequently seen in patients with an endocardial cushion defect, it is important to distingui sh it from cleft mitral valve. The cleft mitral valve will appear as a defect in the anterior leaflet of the mitral valve, resulting in a two-sided mitral valve structure but without the complete separation into two orifices as seen in this patient (9) . In patients with significant aortic insufficiency, initial diastolic indentation of the anterior mitral valve leaflet by the regurgitant jet may divide the orifice of the mitral valve (10) . The anterior leaflet indentation in aortic insufficiency is V-shaped, however, and, therefore, is distinct in appearance from the division between the orifices seen in our patient.
Implications. The appreciation of this abnormality may be important, as the lesion is associated with other congenital cardiac anomalies and the echocardiographic configuration may be confused with other cardiac abnormalities.
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